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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 20 June 2005 . 
2a)^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) |E Claim(s) 1,2.7-9,11,15,16.18.19,21 -25. 34. 35 and 37-40 is/are pending in the application. 

4a) Of the above claim (s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 1,2. 7-9, 1 1. 15. 16. 18. 19.21-25.34.35 and 37-40 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. . 
3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) Notice of References Cited (PTO-892) 

2) |Z] Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050822 



4) CH Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) d Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 
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DETAILED ACTION 

1 . The rejection as set forth in Office Action mailed on 04/05/2005 is withdrawn in 
view of Applicants amendments. 

2. The cancellation of claims 5, 20 and 36 as set forth in paper filed on 06/20/2005 
is acknowledged. 

3. Claims 1,2, 7-9, 11, 15, 16, 18, 19, 21-25, 34, 35 and 37-40 are pending in the 
Application. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1,2, 7-9, 1 1, 15, 16, 18, 19, 21-25 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ngo et al. (U.S. 2002/0162736 A1) in view of Wu et al. (U.S. 
2003/002251 3 A1 ) and Seshan et al. (U.S. 6,352,940 B1 ). 

Ngo et al. (Figs. 3-1 2) teach a related method for forming a metal damascene 
structure including forming a cap layer (22) on the a metal layer (16), wherein the cap 
layer (22) is silicon nitride or silicon carbide; forming a dielectric layer (13, 14, 15) on the 
cap layer (22); etching the dielectric layer (13, 14, 15) and the cap layer (22) to form a 
damascene opening (16) and expose the first metal layer (10), wherein said etching 
forms impurities (17, 19) such as polymeric deposits on the exposed first metal layer 
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(10), and wherein the damascene (16) opening is a via having trench; treating the 
exposed first metal layer (10) using a plasma process comprising an NH3 plasma and 
an N 2 and H 2 plasma to remove the impurities (17, 19) thereon; and filling copper (53A) 
in the damascene opening ([0021] - [0030]). 

Ngo et al. fail to teach wherein said etching uses a fluorine-containing plasma or 
a chlorine containing plasma and wherein said plasma further includes nitrogen and 
oxygen. However, Wu et al. (Figs.3A-3B) in a related method to form interconnects 
teaches providing a substrate (300); forming a cap layer (302) on the substrate (300); 
forming a dielectric layer (306) on the cap layer (302); etching the dielectric layer (306) 
by means of reactive ion etching using a fluorine-containing plasma recipe, wherein the 
plasma creates impurities on the dielectric layer (306); and providing a plasma 
treatment comprising a hydrogen containing gas, a nitrogen containing gas and an 
oxygen containing gas or mixtures thereof to remove said impurities from the dielectric 
layer (306) ([0021] - [0035]). It would have been within the scope of one of ordinary 
skill in the art to combine the teachings of Ngo et al. and Wu et al. to enable the etching 
process of Ngo et al. to be performed according to the teachings of Wu et al. because 
one of ordinary skill in the art at the time the invention was made would have been 
motivated to look to alternative suitable methods of performing the disclosed etching 
process of Ngo et al. and art recognized suitability for an intended purpose has been 
recognized to be motivation to combine. MPEP 2144.07. It would also have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the teachings of Ngo et al. and Wu et al. to enable using nitrogen gases and oxygen 
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gases as part of the plasma treatment as taught by Wu et al. in the plasma treatment of 
Ngo et al., because this would facilitate the contaminant removal process in Ngo et al. 
(Wuetal., [0024]). 

The combined teachings of Ngo et al. and Wu et al. substantially teach all 
aspects of the invention but fail to teach wherein said plasma further includes N 2 0. 
However, Seshan et al. teach a method of treating a substrate surface teach treating 
dielectric and conductive surfaces with a plasma comprising N2O, wherein said N2O 
plasma is a well-known agent to clean surfaces from contaminants such as 
hydrocarbons and fluorine residues from etching processes (Seshan et al., column 6, 
line 34 - column 7, line 10). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to combine the teachings of Ngo et al. 
and Wu et al. with Seshan et al. to enable adding N 2 0 as a cleaning agent in the 
process of Ngo et al. and Wu-et al. as taught of Seshan et al., because N 2 0 plasma is a 
well-known agent to clean surfaces from contaminants such as hydrocarbons and 
fluorine residues from etching processes (column 7, lines 3-10). 
6. Claims 34, 35 and 37-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ngo et al. (U.S. 2002/0162736 A1) in view of Wu et al. (U.S. 
2003/0022513 A1) and Huang (U.S. 2002/0054962 A1) and Seshan et al. (U.S. 
6,352,940 B1). 

Ngo et al. (Figs.3-12) teach a related method for forming a metal damascene 
structure including forming a cap layer (22) on the a metal layer (16), wherein the cap 
layer (22) is silicon nitride or silicon carbide; forming a dielectric layer (13, 14, 15) on the 
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cap layer (22); etching the dielectric layer (13, 14, 15) and the cap layer (22) to form a 
damascene opening (16) and expose the first metal layer (10), wherein said etching 
forms impurities (17, 19) such as polymeric deposits on the exposed first metal layer 
(10), and wherein the damascene (16) opening is a via having trench; treating the 
exposed first metal layer (10) using a plasma process comprising an NH 3 plasma and 
an N 2 and H 2 plasma to remove the impurities (17, 19) thereon; and filling copper (53A) 
in the damascene opening ([0021] - [0030]). 

Ngo et al. fail to teach wherein said etching uses a fluorine-containing plasma or 
a chlorine containing plasma and wherein said plasma further includes nitrogen and 
oxygen. However, Wu et al. (Figs.3A-3B) in a related method to form interconnects 
teaches providing a substrate (300); forming a cap layer (302) on the substrate (300); 
forming a dielectric layer (306) on the cap layer (302); etching the dielectric layer (306) 
by means of reactive ion etching using a fluorine-containing plasma recipe, wherein the 
plasma creates impurities on the dielectric layer (306); and providing a plasma 
treatment comprising a hydrogen containing gas, a nitrogen containing gas and an 
oxygen containing gas or mixtures thereof to remove said impurities from the dielectric 
layer (306) ([0021] - [0035]). It would have been within the scope of one of ordinary 
skill in the art to combine the teachings of Ngo et al. and Wu et al. to enable the etching 
process of Ngo et al. to be performed according to the teachings of Wu et al. because 
one of ordinary skill in the art at the time the invention was made would have been 
motivated to look to alternative suitable methods of performing the disclosed etching 
process of Ngo et al. and art recognized suitability for an intended purpose has been 
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recognized to be motivation to combine. MPEP 2144.07. It would also have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the teachings of Ngo et al. and Wu et al. to enable using nitrogen gases and oxygen 
gases as part of the plasma treatment as taught by Wu et al. in the plasma treatment of 
Ngo et al., because this would facilitate the contaminant removal process in Ngo et al. 
(Wuetal., [0024]). 

The combined teachings of Ngo et al. and Wu et al. also teach using a resist to 
perform the patterning of the dielectric layer (Wu et al., [0028]), but fail to expressly 
teach wherein said resist contains carbon. However, Huang in a related method to form 
an interconnect structure teaches using organic photoresists as part of the patterning 
process in the formation of said interconnects (Huang, [0004]). It would have been 
within the scope of one of ordinary skill in the art to combine the teachings of Ngo et al. 
and Wu et al. with Huang to enable patterning the dielectric layer of Ngo et al. and Wu 
et al. according to the teachings of Huang because one of ordinary skill in the art at the 
time the invention was made would have been motivated to look to alternative suitable 
methods of performing the disclosed patterning step of Ngo et al. and Wu et al. and art 
recognized suitability for an intended purpose has been recognized to be motivation to 
combine. MPEP 2144.07. 

The combined teachings of Ngo et al., Wu et al. and Huang substantially teach 
all aspects of the invention but fail to teach wherein said plasma further includes N 2 0. 
However, Seshan et al. teach a method of treating a substrate surface teach treating 
dielectric and conductive surfaces with a plasma comprising N 2 0, wherein said N 2 0 
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plasma is a well-known agent to clean surfaces from contaminants such as 
hydrocarbons and fluorine residues from etching processes (Seshan et al., column 6, 
line 34 - column 7, line 10). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to combine the teachings of Ngo et al., 
Wu et al. and Huang with Seshan et al. to enable adding N 2 0 as a cleaning agent in the 
process of Ngo et al., Wu et al. and Huang as taught of Seshan et al., because N 2 0 
plasma is a well-known agent to clean surfaces from contaminants such as 
hydrocarbons and fluorine residues from etching processes (column 7, lines 3-10). 

Response to Arguments 

7. Applicant's arguments filed 06/20/2005 have been fully considered but they are 
not persuasive. 

Applicants argue, ". . .Seshan does not disclose or teach that the N 2 0 plasma 
treatment can be used to clean impurities on a metal layer...". In response to this 
argument, Seshan et al. teach treating a substrate surface including treating dielectric 
and conductive surfaces with a plasma comprising N2O, wherein said N 2 0 plasma is a 
well-known agent to clean oxide surfaces from contaminants such as hydrocarbons and 
fluorine residues from etching processes (Seshan et al., column 6, line 34 - column 7, 
line 10). 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571) 272-1864. The examiner can normally be reached on Monday through Friday. 

11. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571) 272-1907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 

Julio J. Maldonado 
Patent Examiner 
Art Unit 2823 
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Julio J. Maldonado 
August 22, 2005 




Georgek 

Primary Examiner 



